A study is presented of the factors affecting the calibration of the mass scale for time-of-flight SIMS (TOF-SIMS). Over the last decade, Static SIMS (SSIMS) instrumentation has improved significantly so that modern instruments now have very high reliability, however a significant issue for many analysts is establishing an accurate calibration of the mass scale for the identification of the fragment ions.
Firstly, the chromatic aberration of the analyser -i.e. the effect of the initial spread of secondary ion kinetic energies on the measured time of flight to the detector, was modelled using SIMION [3] . This shows that the peak position in the mass spectrum moves to lower mass as the maximum of the secondary ion kinetic energy distribution increases. This means that mass calibration accuracy will be strongly dependent on the choice of secondary ions used in the calibration. Secondly, the mass accuracy, ∆M, for a range of molecular ions emitted from PC for our TOF-SIMS IV instrument were obtained under different operating conditions. A striking feature of the data is that the regular periodic behaviour of ∆M correlates well with the fragment cascades observed in G-SIMS [4] for the ratio, F, Figure 1 . Optimum instrument operating conditions were found that give the smallest variation in mass positions for peaks with different kinetic energies (see those circled in Figure 1 ). We recommend a flight energy of 2000 eV, a reflector voltage V R of 20 V, an extraction gap of 1.5 mm, and an optimisation procedure to ensure the best focus condition of the lens and setting of the analyser deflection plates. Finally we studied the effect of the mass range of calibration ions and the accuracy of the calibration extrapolation to high mass ions. Figure 2 shows a simple model of the relative uncertainty, U/U 0 , of mass m for a calibration using two peaks at masses m 1 and m 2 . We concluded from this analysis that a practical and optimal calibration scheme would use a mass, m 1 , around 12 to 30 u and m 2 ≥ 0.55 m, to identify mass m with an uncertainty U/U 0 < 2. For molecular analysis of minimally degraded fragments, it is best to use peaks for similar minimally degraded entities. To check the linearity of the calibration and to reduce the reliance on any individual peak (which may have an uncertainty higher than U 0 ) further calibration masses may be added. 
